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Introduction
Since the end of the White Australia Policy, the aim of immigration policy in Australia has progressively shifted from raising the country's population stock to the selection of immigrants with skills that can be immediately applied in the domestic labour market. The selection mechanism relies on a score set annually, with points given to a combination of individual characteristics which include age, language skills, work experience and educational level, and Australian employers' needs summarised in a list of occupations in high demand (the "Priority Occupation List"). No points are awarded on where work experience or education was acquired, aside from Australia.
For much of the period prior to the early 2000s, there was limited discussion on the effectiveness of these selection criteria, as a number of immigrants' labour market outcomes, like average participation and employment rates, pointed towards relatively successful economic assimilation with native workers.
More recent labour market analyses however have documented that immigrants to Australia and to other developed countries face a higher incidence of education-occupation mismatch than native workers (e.g. Kler et al. (2007) ). This not only contributes to income inequality between foreign and native workers, but affects national productivity through the under-use of foreign-born human capital. Among the causes of such mismatch, the literature has pointed to institutional factors in the countries of origin (e.g. pre-migration mismatch as in Piracha, Tani, Vadean (2010) ), in those of destination (e.g outright discrimination in the labour market as in Battu and Sloane (2004) ), and the imperfect international transferability of human capital (Chiswick and Miller (2009) ). We combine the latter two possible explanations by studying whether Australian employers recognise education acquired abroad, and if so how.
In particular, we investigate the determinants of immigrants' wages according to whether they acquired their formal education in an OECD (Organisation for Economic Cooperation and Development) or non-OECD country of origin using immigration data from the Longitudinal Surveys of Immigrants to Australia. The choice of the OECD as a country grouping reflects the member states' medium-and high-level of income and development, and a broadly common set of economic policies and approaches. It also reflects a common approach in the (limited) existing literature on this topic (e.g. Friedberg (2000) , Bratsberg and Ragan (2002) ).
The results show that the human capital of immigrants educated in another OECD country enjoys a higher premium than if obtained from non-OECD countries. As a result the transfer of human capital acquired abroad filters through the country in which it was acquired, and Australian employers appear to recognize this through the wage paid. This result also suggests that immigrants from non-OECD countries are the ones who can gain the most from obtaining further education in Australia, and that targeted rather than generic policies in this area could be fruitful to reduce the extent of the education-occupation mismatch amongst immigrants.
The rest of the paper is organised as follows. Section 2 briefly reviews the relevant literature.
Section 3 describes the data and presents the empirical approach undertaken. Section 4 discusses the results while Section 5 provides some concluding remarks.
Literature Review
There is a substantial literature analysing the imperfect transferability of human capital across countries as an impediment to labour market success for recent immigrants. This research posits that differences in language, culture, education systems, and labour market institutions across countries affect negatively the productivity and earnings of migrant workers. Only by accumulating skills and knowledge specific to the host country through time spent there, by either working or studying, can a migrant could overcome his/her wage 'discount' (e.g. Chiswick (1978) , Borjas (1987) ).
Although this conclusion has long been verified, the hypothesis that the quality and degree of compatibility of foreign human capital with the host country's labour market requirements depends on where exactly education was acquired has received attention only recently (e.g. Friedberg (2000) ). Given that immigrants have different combinations of foreign and domestic human capital, Friedberg argues that standard earnings functions treating them as homogenous variables yield biased estimates. After addressing the identification problem about where education is acquired, her study on immigrants in Israel confirms that education in the host country earns the highest rate of return. Hence several years of formal education in Israel do eliminate a large portion of the gap between foreign and domestic returns to human capital. Furthermore, she also finds that amongst foreign sources schooling from Western countries obtains the highest rewards. These results also apply to work experience.
Subsequent analyses applied to the US (e.g. Bratsberg and Ragan (2002) ) and Australia (e.g. Chiswick, Lee and Miller (2005) , Parasnis, Fuasten and Cheo (2008) ) largely support these conclusions even when countries of origin are no longer grouped by average income level (as in Bratsberg and Ragan (2002) ), but by cultural and linguistic distance (as in Chiswick and Miller (2005) ).
Interestingly, when the level of economic development between home and host countries and the cultural distance are very similar, immigrants seem to experience what Chiswick and Miller (2012) call 'negative assimilation'. This consists in initially high earnings followed by negative earnings growth. This puzzling result is interpreted as the result of workers from a certain sub-set of home countries (typically English-speaking high-income ones) receiving an initial high wage offer pre-migration to compensate for the fixed costs of moving to Australia.
As time progresses employers remunerate only the human capital component of the immigrant, not the cost of moving, with consequent lower future earnings growth.
Our study complements the existing work on the economic assimilation of Australia's immigrants by distinguishing the countries where education was acquired, using the OECD as a way of grouping vastly heterogeneous countries of origin. By so doing we maintain the approach of earlier work in this area and complement the investigations of Miller (2009, 2012) based on linguistic distance.
Within the literature on the international transferability of human capital, many studies use the years of education as a measure of human capital. This approach is subject to criticism as years of schooling are a less informative signal of productivity compared with using variables for program completion because it fails to account for dropouts and those who spend more time in education due to failing courses (e.g. Ferrer and Riddell (2008) ). As a result, we use the level of education as a measure of human capital in the empirical analysis that follows.
Data
The data used in this study comes from the Longitudinal Surveys of Immigrants to Australian Face to face interviews were conducted over the course of 3.5 years after immigration with the first, second and third interviews occurring on average 5, 17 and 41 months after arrival.
A total of 5,192 primary applicants were surveyed in the first wave of interviews in LSIA1. We restrict our attention to primary applicants because tied movers such as spouses or children are also classified under the same visa but do not need to fulfil the visa's requirements. We look specifically at those who indicated that they were currently employed and earning positive income at the time of interview. After removing observations with missing values on key variables, a sample size of 8,674 remained for the pooled analysis. Table 1 shows the descriptive statistics for immigrants in the first interview of each LSIA.
The majority of primary applicants in both cohorts were in the primary working age of 25 to 44 years old and highly educated, reflecting adherence to the main selection criteria for permanent resettlement to Australia. The Family Stream constitutes the largest component of the Permanent Migration Program with over 40% of migrants in this visa class in both surveys. Table 1 indicates that only a small proportion of migrants held Australian qualifications initially, but this dramatically increases in subsequent waves of each cohort.
For example, by the third interview of the first cohort, 27% of migrants had completed
Australian qualifications compared with just 4% in the first interview.
Most immigrants were interviewed in English, particularly those in LSIA2 who entered Australia under stricter selection criteria were introduced since the mid-1990s, confirming their high level of language skills.
Methodology
The methodological basis for this study is the Mincerian earnings function (Mincer (1974)) that is used almost universally in the literature. Specifically, our empirical model is 
where ln ℎ _ = the hourly wage rate of the individual; A common approach to dealing with categorical earnings data of this type is to assign each individual an assumed weekly earning equal to the mid-point of the band in which their actual earnings are reported to lie. For the upper band, which is unbounded, an arbitrary convention is adopted (e.g. assigning a value equal to 1.5 times the lower bound). The earnings function (Equation (1)) with the dependent variable so defined, may then be estimated using Ordinary Least Squares (OLS) or related methods. Examples of this approach include Hartog (1985) , Hartog (1986) , Preston (1997) , Kler (2005) and Kifle (2009) .
However, Stewart (1983) has proved that this approach yields inconsistent estimates. In this paper, we adopt a maximum likelihood approach that explicitly considers the imperfect observability of the dependent variable. This model is referred to as an Interval Regression by Wooldridge (2001) . Standard arguments (see, e.g. Greene (2003) ) establish the consistency and asymptotic normality of this estimator.
Under the assumption that the disturbance term in the Mincer equation is normally distributed with variance 2 we can state the probability of observing an individual with their indicated income category conditional on the explanatory variables in the sample as:
where Φ(.) is the standard normal CDF, is the vector of explanatory variables and is the vector of parameters. Therefore, the log probability of observing the given sample is given by the log likelihood function:
The interval regression implemented here is similar in structure to the ordered probit model.
Indeed, the likelihood functions are identical. The difference between the two models is that,
for the ordered probit model, the error variance is assumed to be 1 and the bounds _ and _ are estimated. In the interval regression model, the bounds _ and _ are known and the error variance is estimated. Table 3 .1 presents the pooled interval regression results for immigrants across all waves and both surveys. The middle column contains the estimated coefficients for non-OECD migrants.
Results
They represent the percentage change in hourly earnings resulting from a unit change in the associated variable. The right column contains the coefficients for the applicable variables interacted with the OECD variable, which represent the additional percentage effects of those variables on hourly earnings for OECD migrants. The Likelihood ratio statistic for the regression indicates that the independent variables are jointly significant in explaining hourly wages and the variance of the error is approximately 0.5. The estimated coefficients for education, work experience and visa categories are highly significantly different from zero.
The negative coefficient estimate for OECD indicates that the intercept for immigrants from these countries is lower than that for non-OECD migrants. However, the effects of the different slope terms and dummy variables for OECD migrants indicate that they perform substantially better than non-OECD migrants. For example, the model predicts that a typical Independent-Skilled immigrant in the second cohort with a bachelor's degree, 3 years of premigration work experience and 1 year of work experience in Australia earns $17.14 per hour if the human capital and migrant were from a non-OECD country and $21.46 if from an OECD country. The coefficient estimates on pre-migration work experience for migrants from non-OECD countries experience suggest that pre-migration work experience raises productivity in Australia for up to 20 years and then begins to taper off. The average level of work experience for non-OECD migrants before migration in the sample is 13 years indicating that the typical immigrant receives a modest mark-up of 4.5% in earnings for this.
Furthermore, these variables are on the margin of statistical significance indicating that the evidence for the effect of pre migration experience and earnings in the Australian labour market is weak. The coefficients for the OECD interaction terms for pre-migration work experience indicate the additional mark up of pre-migration work experience for those from OECD countries. These effects are substantially larger than for migrants from non-OECD countries, suggesting that there is a higher value placed on OECD work experience in the labour market. Earnings increase for work experience up to approximately 25 years and, at the average level of experience for migrants from OECD countries of 13 years, a migrant receives a wage premium of almost 28%. The estimates for these coefficients are also highly statistically significant. These results demonstrate that work experience is rewarded differently depending on where it is obtained and are consistent with the idea that human capital is more transferable between more similar countries. time unemployed while in Australia, direct comparisons between the value of pre migration experience and Australian experience cannot be made. However, the data that do exist suggest that the average period of unemployment is short. If this is representative of all migrants, then it suggests that the majority of the increase in earnings from years in Australia can be attributed to actual labour market experience. With the return from the first year of pre-migration experience at 0.5% for non-OECD migrants and 3.2% for OECD migrants, it implies the Australian labour market strongly favours domestic experience over work experience from abroad. The estimated coefficient of the OECD interaction term for the Australian work experience variable indicates that migrants from OECD countries make a faster transition into Australia and is in accordance with the findings of different assimilation rates by region of origin in Bloom, Grenier and Gunderson (1995) . Similarities in language, labour market structures and culture could be facilitating the adjustment and faster earnings growth in the initial period after migration for OECD migrants. However we find no evidence that postgraduate and postsecondary educational qualifications from OECD countries lead to higher hourly wages than the same level of education from non-OECD countries. A similar pattern is observed for Australian qualifications. At the bachelor level, there is evidence that Australian degrees lead to a 6.1% hourly wage premium over non-OECD non-Australian bachelor degrees. At the postgraduate and postsecondary levels, there is no strong evidence that Australian qualifications lead to a premium over non-OECD non-Australian qualifications. The implication of these findings is that the country in which qualifications are obtained is a significant factor consideration in the returns to education. Education from non-OECD countries may be viewed as lower quality or may be less compatible with the needs of the Australian labour market whereas education from Australia and other OECD countries appear to be more valued.
The pooled analysis shows significant positive effects from English proficiency increasing hourly wages by 18.6%. These results are broadly similar to estimates in other analyses on immigrants in Australia and the USA (e.g. Chiswick and Miller (1995; 2009 ) and Bratsberg and Ragan (2002) ). The high wage premium from English language proficiency is remarkable. Indeed, it is greater than that available from a non-OECD bachelor degree.
The results indicate that married immigrants have hourly earnings that are 8.4% higher than those of non-married immigrants, but this is only applicable to those from non-OECD countries. Males are found to have hourly wages approximately 5.1% higher than equivalently qualified females. The regression identifies the second cohort of immigrants as having much higher earnings with an estimated 19.6% advantage over the first cohort with those from OECD countries receiving a further 5.1% above this. The migrants in the Skilled
Stream of the second cohort entered Australia under stronger requirements regarding education, experience, age and language skills. Moreover, access to social security benefits were generally withheld to all migrants arriving after the 1996 apart from those under the Humanitarian Stream. These results suggest that the policy changes were effective in deterring migrants who were less confident or motivated and thus not likely perform well in the labour market.
The Australian government annually adjusts the intake of migrants from different visa categories in order to achieve specific goals and the focus in recent years has been on the economic stream. We included dummy variables for visa categories to investigate the differences in labour market performance across the different types of applicants. The visa categories are also interacted with the OECD dummy variable. This illustrates any differences in earnings for holders of each visa category depending on their country of origin.
Interestingly, migrants from OECD countries experience higher earnings compared to their counterparts from non-OECD countries in every visa category except for those from the Humanitarian Stream. However, since there are almost no refugees from OECD countries this result is of little economic significance. The results reveal that Business Skills/Employer Nominated migrants from OECD countries are the most successful group in the migration program with earnings greatly exceeding that of Independent migrants. The model suggests that the hourly earnings of this group is 28.4% higher and this may be a result of the closer ties between OECD countries facilitating the success of businesses or more similar economic and political structures with Australia making migrants from these countries better able to adapt their entrepreneurial skills after migration. The earnings deficit reported for migrants in the Preferential Family and Concessional Family categories is reduced to 16.5% and 12.5% respectively for those from OECD countries. The general pattern of better economic outcomes for those undergoing stricter skills assessments is preserved for migrants from OECD countries.
Conclusions
These results show that migrants from OECD countries are generally more productive than migrants from non-OECD countries in Australia. Similarities in level of economic development, approaches to education, economic policy and infrastructure between members may be the reason for migrants educated in another OECD country to outperform similarly migrants from non-OECD countries. This finding supports those of Friedberg (2000) and Bratsberg and Ragan (2002) , and highlights that a targeted policy intervention towards non-OECD educated migrants might contribute to enhance their labour market performance in Australia.. As the benefits of an efficient use of human resources affect the entire Australian community through improved productivity and not only the individuals involved through higher wages, our results suggest the existence of a space for future policy action. Future work on this topic will enable to identify the exact form in which possible support to non-OECD educated migrants in Australia can be implemented.
